IN THE ANCIENT GREEK, "talent" was one of several mass units, indicating approximately the amount of water required to fill an amphora. The "parable of the talents" of the New Testament leads, in the 16th century, to changing the sense of the word "talent" to meaning "gift or skill." In sport science, the talent of a sportsman could be defined by the complement of genes he inherited from his parents. De Moor and coworkers provided indirect support for this thesis in their twin pair study, which was the first genomewide linkage scan for sports participation (6) . They estimated the heritability of athlete status at ϳ66%. However, such data do not reveal whether physical performance in endurance exercise or athletic sport is influenced by a single or multiple genes. For instance, mutations in the negative muscle mass regulator myostatin gene lead to tremendous increases in muscle tissue mass (12, 13) , and yet nobody would claim that myostatin is the sole determinant of muscular performance. The potential for genes to influence human variation in physical performance is illustrated by the fact that there are more than 30,000 genes in the human genome and ϳ10 million single nucleotide polymorphisms. Moreover, superimposed on this genetic variability, epigenetic modifications thought to be modulated by environmental and lifestyle factors, such as nutrition and hormonal status, could amplify biological diversity (9) . Epigenetic processes include covalent modifications of histones, methylation of cytosines in DNA, and gene regulation by noncoding RNA (14) . Furthermore, epigenetic processes are potentially involved in skeletal muscle adaptations to exercise (11) .
Improvements in training theories and methods starting in the late 1950s led to growing success in sport performance. Nowadays, exercise biologists want to understand the molecular basis of physical performance. Endurance capacity is a multifactorial trait strongly rooted in cellular metabolism and cardiovascular and cardiorespiratory functions, to name but a few determinants (3, 10) . Over the last two decades, a number of groups have begun to investigate the influence of candidate gene polymorphisms on endurance performance. To date, more than 100 genes and loci have been associated with indicators of physical performance (1, 5) . Among them, at least 50 genes or markers relate to traits of interest to endurance performance (2, 5) . These genes are generally involved in energy metabolism or cardiovascular function; e.g., vasoactive angiotensin-converting enzyme (8, 21) , adenosine monophosphate deaminase 1 (17) , diverse members of peroxisome proliferator-activated receptor, uncoupling protein (4), or vascular endothelial growth factor A (15, 16) .
In this issue of the Journal of Applied Physiology, Döring and colleagues (7) report on a polymorphism of the hypoxiainducible factor-1␣ (HIF1A) gene in elite endurance athletes. HIF1A regulates the transcription of numerous genes in response to hypoxic stimuli. A number of genes responsive to HIF1 relate to erythropoiesis, angiogenesis, and metabolism. By using the Geneathlete cohort, Döring and colleagues found a statistically significant difference in the distribution of HIF1A Pro582Ser (rs11549465) genotypes between a sedentary control group [maximum O 2 uptake (V O 2max ) of 40.1 Ϯ 7.0 ml kg Ϫ1 ·min Ϫ1 ] and highly trained endurance athletes (V O 2max of 79.0 Ϯ 3.5 ml·kg Ϫ1 ·min Ϫ1 ). Although the HIF1A Pro582Ser variant was shown to have reduced transcription capacity in prior studies, differences among genotypes could also play a role in the stability of the hypoxia-induced dimerization of HIF1A with its counterpart HIF1B responsible for induction of specific gene expression. Alternatively, Döring et al. speculated that the HIF1A variant could evoke a faster transcription induction of related genes.
Although the evidence of an association with endurance performance remains weak, the results of this study represent an important milestone in the effort to understand the multiple determinants of athletic status. The findings in the Geneathlete cohort in a Caucasian population are concordant with those of Prior and colleagues (15, 16) , who reported that the same HIF1A sequence variant was associated with V O 2max before and after aerobic exercise training in elderly humans. More replication studies in other cohorts are needed to firm up this finding.
Interestingly, HIF1A-related gene expressions have been related to tumor progression and growth, because oxygen concentration is reduced in most human cancer types. Since HIF1A biology may participate in the regulation of the microenvironment of the tumor (18) , HIF1A inhibitors could play a role in cancer therapy.
HIF1A is not the only gene associated with maximal aerobic capacity. Recently, Timmons and coworkers (19) broke new grounds in this regard. Even under fully standardized exercise training conditions, increases of V O 2max occur over a wide range. They hypothesized that mRNA screening could lead to a set of transcripts that remain stable or are induced by standardized exercise training regimens. They hypothesized that a panel of skeletal muscle transcripts would predict V O 2max response to training and provide a new generation of candidate genes, some of which could harbor DNA polymorphism predictive of the heterogeneous V O 2max response. Timmons and coworkers concluded that V O 2max responses to endurance training could be predicted (58% of the variance) by the quantification of 29 RNA transcripts from muscle biopsies obtained before training. Some of these genes exhibited DNA variants that were associated with V O 2max trainability.
The variable response to endurance exercise could also be investigated for potential sex differences, although, on average, the gains in V O 2max are similar between men and women. Generally, men exhibit higher hematocrit values than women.
This increased amount of erythrocytes could be an effect of higher testosterone levels in men, but sex-related polymorphisms could be of interest. For instance, Zeng and colleagues (20) described sex-specific gene variants of the erythropoietin receptors (EPOR). An analysis of sex-based distribution showed that the EPOR alleles, EPORA1 and EPORA10, were present at a significantly higher prevalence in women than in men, and EPOR5 was found less frequently in women than in men.
In conclusion, genetic-based athletic talent research is a growing field with several unanswered questions. A proper understanding of the genetic and epigenetic interplay in the etiology of human elite performance could lead to an improvement of training concepts and methods for competitive sports, but would also have important public health implications. Furthermore, the knowledge of the predictors of individual responsiveness to exercise would be helpful in personalized diagnostic and disease management.
